Introduction
The role of prostaglandins (PGs) in ovulation and the effect of pharmacological inhibitors has been investigated (Osman and Dullaart, 1976; Espey, 1983; Satoh et al, 1985; Espey et al, 1986; Brännström et al, 1987; Sogn et al, 1987) , but little work has addressed the effect of dietary lipids on PG synthesis in the ovary. The role of dietary (n-3) polyunsaturated fatty acids (PUFAs) and their mode of action in ovulation have not been assessed.
Linoleic acid (18:2n-6) , an essential fatty acid found primarily in vegetable oil, is converted to arachidonic acid (20:4n-6) by a desaturation and elongation process (Gurr and James, 1975) and is stored in the two position of tissue phospholipids. Upon release by activated phospholipase A2 (Cooper and Malik, 1984) , arachidonic acid serves as substrate for eicosanoid synthesis via the cyclooxygenase and lipoxygenase pathways (Samuelsson, 1981; Wolfe, 1982; Martin, 1985; Smith, 1992) .
Eicosapentaenoic acid (20:5n-3), originating primarily from fish and fish oil, reduces the synthesis of eicosanoids through competitive inhibition of the cyclooxygenase, as well as through competition with arachidonic acid for the two position on phospholipids (Wolfe, 1982) . A reduction in arachidonic acid metabolites decreases cardiovascular disease in cultures that consume diets that are high in fish (Dyerberg et al, 1978; Hairai et al, 1980 (Osman and Dullaart, 1976; Espey, 1983; Satoh et al, 1985; Espey et al, 1986; Brännström et al, 1987; Sogn et al, 1987) Administration of high concentrations of PGE2 before ovulation in rabbits and hamsters reduces production of ova (Hamada et al, 1977; Martin and Talbot, 1981; Schmidt et al, 1986) . Conversely, in isolated rat ovaries, ovulation is inhibited by administering indomethacin resulting in a reduction of PGE2 and PGF2u (Sogn et al, 1987) and is restored by the addition of exogenous PGE2. Excess PGE2 is also immunosuppressive (Kinsella et al, 1990) , but low concentrations enhance the immune response. Prostaglandins of the 3-series, including PGE3 originating from (n-3) PUFA, are known to be less biologically active (Goodman and Gilman, 1985) than are those of the two-series in endothelial cells (Bordet et al, 1986), platelets (Dyerberg et al, 1978) , and the duodenum and ileum (Gurr and James, 1975).
"Correspondence.
Diets high in (n-6) PUFA increase the availability of arachi¬ donic acid for eicosanoid synthesis (Kinsella et al, 1990) .
Because PGs are important mediators of ovulation in rats (Brännström et al, 1987) and humans (Killick and Elstein, 1987) , any variable that reduces the availability of arachidonic acid reduces biosynthesis of two-series PGs and thus has the potential to alter ovulation. Ingestion of n-3 PUFA, shown to alter eicosanoid production in other systems by replacing arachidonic acid in tissue phospholipids (Gurr and James, 1975) , has the potential to alter ovulation.
This study assessed the effect of various ratios of dietary (n-3) and (n-6) PUFAs on PG synthesis and on ovulation in rats. 
Materials and Methods

Animals
Diet
The study lasted for 4 weeks, during which rats were fed one of three experimental diets or the control diet containing 10 g fat per 100 g. The control diet contained 3.49 g (n-6) PUFA per 100 g, while the experimental diets consisted of an (n-6) PUFA diet (N6) with 6.02 g (n-6) PUFA per 100 g; a low (n-3) PUFA diet (LN3) with 0.07 g (n-3) PUFA and 3.1 g (n-6) PUFA per 100 g; and a high (n-3) PUFA diet (HN3) with 2.66 g (n-3) PUFA and 3.41 g (n-6) PUFA per 100 g (Table 1 ). Sardine oil was the source of (n-3) PUFA in both (n-3) PUFA 
Progesterone production
At 6 h after hCG administration, the HN3 group had significantly lower progesterone concentrations than did the control group (P < 0.05; Table 4 ). The N6 and LN3 groups did not differ from the control or HN3 groups.
Discussion
The mean mass of rats consuming the control diet was significantly higher than that of animals on the experimental al, 1977 , 1980 Kohda et al, 1983 Kato (1982) observed that progesterone production is reduced when PGs are administered to LH-primed rats. It was hypothesized that progesterone production was reduced through inhibition by PG of enzymes involved in progester¬ one synthesis. In the present study, the group with the lowest total PG production, i.e., the control group, had the highest progesterone production, whereas animals consuming the (n-6) and (n-3) PUFA-enriched diets displayed the highest PG concentrations with lower progesterone production. It would appear that inhibition of progesterone synthesis by PGs is confirmed by the present study. Furthermore, it would appear that inhibition of progesterone production may not be PG series-dependent, unlike ova release, hence the lowest progesterone production was evident in the high (n-3) group, the group with the highest total PG production.
However, the absolute effect of total PG, PG class, and PG series on progesterone production and release still needs to be ascertained.
The results reported here show that dietary (n-3) PUFA can be incorporated into ovarian phospholipids and that dietary manipulation of ovarian phospholipids can affect the number of ova released in rats primed with PMSG and hCG.
Incorporation of (n-3) PUFA into ovarian tissues results in enhanced ovulation, possibly through reduced PGE2, and any potential antiovulatory properties associated therewith, and the possible production of a less biologically active PGE,. High incorporation of (n-6) PUFA into the ovaries reduces ovulation through overproduction of PGE2. Finally, although (n-3) PUFA ingestion enhances ovulation, potentially through changes in the ratio of 2:3-series PGs, progesterone pro¬ duction appeared to be inhibited by PGs, an effect that was independent of the series of PG produced. This study provides evidence that dietary lipids affect ovulation in rats, with possible implications in reproduction of other mammals. Questions arise regarding optimal (n-6) and (n-3) PUFA intake and the potential deleterious affect of excessive (n-6) PUFA intake on the ovulatory process in humans. Furthermore, if (n-3) and (n-6) PUFA consumption exerts an effect, would consumption of fish be beneficial in women with ovulatory difficulty?
